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(57) ABSTRACT

An image forming apparatus monitors sleep-cancelling
events, and when a sleep-cancelling event occurs, stores an
identifier and a sleep-cancellation time of the event. If a start
time of a sleep mode is reached when (i) the apparatus is in a
standby mode and (ii) one or more sleep-cancelling events
specifying sleep-cancellation times later than the start time
have been stored, the apparatus calculates power consump-
tion required to maintain the standby mode for a period from
the start time to the earliest sleep-cancellation time, as a
power-saving amount savable during the period. Also, a
recovery power amount required for recovery from the sleep
mode to the standby mode is calculated on the assumption
that the sleep mode is started at the start time and is cancelled
at the earliest sleep-cancellation time. Switching to the sleep
mode is performed only when the power-saving amount is
greater than the recovery power amount.

6 Claims, 12 Drawing Sheets
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FIG. 4
Average power Environmental
consumption (watts) t
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FIG. 5
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1 170
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FIG. 6
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required for raising temperature (° C)
the temperature to of the fixing roller
the standby temperature | at the sleep cancellation
B1 < 50
B2 50 ~ 69
B3 70 ~ 89
B4 80 ~ 99
B5 90 ~ 109
B6 110 ~ 129
B7 130 ~ 149
B8 150 or higher




U.S. Patent May 31, 2016 Sheet 6 of 12 US 9,354,688 B2

FIG. 7
Hour |y usage history Total number of prints
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FIG. 8

Name of scheduled
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sleep—cancel ling event
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FIG. 9
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IMAGE FORMING APPARATUS AND PRINT
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based on application No. 2010-282623
filed in Japan, the contents of which are hereby incorporated
by reference.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates to image forming apparatuses
such as printers and copiers, and particularly relates to tech-
nology for controlling switching to a sleep mode, in which
power supply to parts of an image forming apparatus that
consume a large amount of power is limited to be a low level
oris stopped, in order to reduce the power consumption by the
image forming apparatus.

(2) Related Art

Image forming apparatuses, such as printers and copiers,
are not always used continuously, and the frequency of use
varies according to the time of day. For this reason, image
forming apparatuses are generally enabled to switch to a
power save mode (i.e. a sleep mode) for a period in which they
are not in use, in order to reduce the power consumption
during the period. In the sleep mode, power supply to the parts
that consume a large amount of power (e.g. an image forma-
tion section that includes a fixing device, a photoreceptor, a
developer, and the likes) is stopped, and the image forming
apparatus in the sleep mode can not perform image formation
operations.

As an example of such image forming apparatuses, there is
an image forming apparatus that is capable of scheduling
switching to the sleep mode so that the image forming appa-
ratus can switch to the sleep mode after completion of a print
job (See Japanese Patent Application Publication No. 2006-
184541). Due to the scheduling, the image forming apparatus
can easily switch to the sleep mode after the completion of a
print job. Consequently, the power consumption during a
period in which the image forming apparatus is not in use can
be reduced.

However, even if it is shortly after the image forming
apparatus has switched to the sleep mode, the sleep mode will
be cancelled when an event that requests for cancellation of
the sleep mode occurs (e.g., in the case where a print job has
been scheduled and has been input to the apparatus with
designation of a start time of the job). This means that the
sleep mode will be canceled before the effect of the sleep
mode is fully achieved, and, on the contrary, the power con-
sumption could be increased in some cases due to a warm-up
operation, which is performed to return to a standby mode
(i.e. amode in which the apparatus can start an image forma-
tion operation immediately), and consumes a certain amount
of power.

SUMMARY OF THE INVENTION

One aspect of the present invention is an image forming
apparatus comprising: a monitoring part monitoring occur-
rence of sleep-cancelling events, each sleep-cancelling event
requesting cancellation of a sleep mode and recovery to a
standby mode and specifying a sleep-cancellation time at
which the sleep mode is to be cancelled, the sleep mode being
a mode in which an image formation operation is not execut-
able, and the standby mode being a mode in which the image
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formation operation is executable; a storage part, when a
sleep-cancelling event occurs, storing an identifier of the
sleep-cancelling event and a sleep-cancellation time specified
by the sleep-cancelling event; a calculation part, when (i) a
sleep-triggering event specifying a start time at which the
sleep mode is to be started occurs while the image forming
apparatus is in the standby mode and (ii) one or more sleep-
cancelling events specitying sleep-cancellation times later
than the start time have been stored in the storage part, cal-
culating an amount of power consumption required to main-
tain the standby mode for a period from the start time to the
earliest one of the sleep-cancellation times, thereby obtaining
a power-saving amount savable during the period, and calcu-
lating a recovery power amount required for recovery from
the sleep mode to the standby mode on an assumption that the
sleep mode is started at the start time and is cancelled at the
earliest sleep-cancellation time; and a mode controller
switching the image forming apparatus to the sleep mode if
the power-saving amount is greater than the recovery power
amount, and maintaining the standby mode if the power-
saving amount is not greater than the recovery power amount.

Another aspect of the present invention is a print system
comprising: a terminal device; and an image forming appa-
ratus connected to the terminal device via a network, wherein
the image forming apparatus includes: a receiver receiving a
sleep request from the terminal device, the sleep request
specifying a start time of switching from a standby mode to a
sleep mode, the standby mode being a mode in which the
image formation operation is executable, and the sleep mode
being a mode in which an image formation operation is not
executable; a monitoring part monitoring occurrence of
sleep-cancelling events, each sleep-cancelling event request-
ing for cancellation of the sleep mode and recovery to the
standby mode; a storage part, when a sleep-cancelling event
occurs, storing an identifier of the sleep-cancelling event and
a sleep-cancellation time specified by the sleep-cancelling
event; a calculation part, when (i) the receiver receives the
sleep request while the image forming apparatus is in the
standby mode and (ii) one or more sleep-cancelling events
specifying sleep-cancellation times later than the start time
have been stored in the storage part, calculating an amount of
power consumption required to maintain the standby mode
for a period from the start time to the earliest one of the
sleep-cancellation times, thereby obtaining a power-saving
amount savable during the period, and calculating a recovery
power amount required for recovery from the sleep mode to
the standby mode on an assumption that the sleep mode is
started at the start time and is cancelled at the earliest sleep-
cancellation time; and a mode controller switching the image
forming apparatus to the sleep mode if the power-saving
amount is greater than the recovery power amount, and main-
taining the standby mode if the power-saving amount is not
greater than the recovery power amount.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, advantages and features of the
invention will become apparent from the following descrip-
tion thereof taken in conjunction with the accompanying
drawings those illustrate a specific embodiment of the inven-
tion.

In the drawings:

FIG. 1 shows the structure of a print system 1 pertaining to
an embodiment of the present invention;

FIG. 2 is a block diagram showing a functional structure of
primary components of an image forming apparatus 100;
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FIG. 3 shows the structure of a power source unit 700, and
the relationships 3 between the power source unit 700 and
primary components to which power is supplied from the
power source unit 700;

FIG. 4 is a specific example of an average power consump-
tion table;

FIG. 5 is a specific example of an after-sleep temperature
estimation table;

FIG. 6 is a specific example of a temperature-raise power
consumption table;

FIG. 7 is a specific example of an hourly usage history
table;

FIG. 8 is a specific example of a sleep-cancelling event
schedule table;

FIG. 9 is a flowchart showing operations for registration of
sleep-cancelling events, performed by a controller 60;

FIG. 10 is a flowchart showing operations for sleep trigger
control performed by the controller 60;

FIG. 11 is a flowchart showing operations for monitoring
of sleep-triggering events, performed by a controller 60;

FIG. 12 is a flowchart showing operations for Sleep-al-
lowability determination performed by the controller 60;

FIG. 13 is a flowchart showing operations for Sleep-al-
lowability inquiry performed by a PC; and

FIG. 14 is a flowchart showing operations for sleep can-
cellation control performed by a PC.

DESCRIPTION OF PREFERRED EMBODIMENT

1. Structure of Print System

The following describes an embodiment of a print system,
which is one aspect of the present invention. FIG. 1 shows the
structure of a print system 1 pertaining to an embodiment. As
shown in the figure, the print system 1 includes an image
forming apparatus 100 (a tandem color digital printer in this
description), and terminal devices 101 and 102 each com-
posed of a personal computer (hereinafter referred to as
“PC”).

The image forming apparatus 100 and the PC 101 and the
PC 102 are connected via a network 103 (e.g. LAN (Local
Area Network)).

2. Structure of Image Forming Apparatus

FIG. 2 is a block diagram showing a functional structure of
primary components of the image forming apparatus 100.
The image forming apparatus 100 includes, for example, a
printer section 10, an image reader section 20, an operation
panel 30, a temperature sensor 40 and a controller 60.

The printer section 10 forms, on a recording sheet, a toner
image that is based on image data output from the controller
60 by electrophotographic processing. The printer section 10
includes, for example, an image processor 11, a paper feeder
12 and a fixing device 13. The image processor 11 forms a
toner image that is based on image data output from the
controller 60, and transfers the toner image so formed to a
recording sheet supplied from the paper feeder 12. The fixing
device 13 includes, for example, a fixing roller and a pressure
roller. The fixing device 13 thermally fixes a toner image
transferred onto a recording sheet. A temperature sensor (not
illustrated) used for the fixing roller is provided near the
fixing roller. The temperature sensor detects the temperature
of the outer circumferential surface of the fixing roller in the
circumferential direction with predetermined time intervals,
and outputs the results to the controller 60.

The image reader section 20 reads an image and generates
image data, and outputs the generated image to the controller
60. The operation panel 30 includes, for example, a liquid
crystal display, a touch panel layered on the liquid crystal
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panel, and operation buttons for inputting various instruc-
tions. The operation panel 30 receives various instructions
input by a user operating the touch panel, the operation but-
tons, and so on. Operation screens, such as a print configura-
tion screen, and various kinds of information are displayed on
the liquid crystal display.

The temperature sensor 40 is provided within the image
forming apparatus 100. The temperature sensor 40 measures
the environmental temperature within the image forming
apparatus 100, and outputs the results to the controller 60.

The controller 60 includes, for example, a CPU (Central
Processing Unit) 601, an communication interface (I/F) 602,
a ROM (Read Only Memory) 603, a RAM (Random Access
Memory) 604, an image data storage 605, a power source
controller 606, a table storage 607, and a sleep-cancelling
event storage 608.

The communication I/F 602 is an interface for connecting
to the LAN, such as a LAN card and a LAN board. The ROM
603 stores, for example, programs for controlling the printer
section 10, the image reader section 20, the operation panel 30
and the temperature sensor 40, and programs for executing
registration of sleep-cancelling events and sleep trigger con-
trol, which will be described later.

The RAM 604 is used as a work area when the CPU 601
executes programs. The image data storage 605 stores image
data for printing, which has been input from the communica-
tion I/F 602 or the image reader section 20. The CPU 601
executes various programs stored in the ROM 603 to control
the printer section 10, the image reader section 20, the opera-
tion panel 30, the temperature sensor 40, and so on. The CPU
601 also executes the registration of sleep-cancelling events
and the sleep trigger control control, which will be described
later.

The power source controller 606 switches the power sup-
ply to the power source unit 700 ON and OFF to switch the
power supply to the printer section 10 ON and OFF. The
power source unit 700 will be described later. FIG. 3 shows
the structure of the power source unit 700, and the relation-
ships between the power source unit 700 and primary com-
ponents to which power is supplied from the power source
unit 700. As shown in the figure, the power source unit 700
includes a primary power source 701 supplying a relatively
large amount of electricity, and a secondary power source 702
supplying a relatively small amount of electricity. The pri-
mary power source 701 is connected to the printer section 10,
and the secondary power source 702 is connected to the
operation panel 30 and the controller 60.

The power source controller 606 switches the primary
power source 701 ON and OFF to switch the power supply to
the printer section 10 ON and OFF. The controller 60 and the
operation panel 30 are supplied with electricity from the
secondary power source 702. Returning to the description of
FIG. 2, the table storage 607 stores an average power con-
sumption table, an after-sleep temperature estimation table, a
temperature-raise power consumption table, and so on.

Here, the “average power consumption table” is a table
showing the correspondence between the environmental tem-
perature within the image forming apparatus 100 and the
average power consumption (watts) per unit time required to
maintain the surface temperature of the fixing roller at a
standby temperature under the environment at the environ-
mental temperature. The average power consumptions under
the environment at their corresponding environmental tem-
peratures have been measured and determined in advance by
the manufacturer of the image forming apparatus 100. The
term “standby temperature” means a predetermined tempera-
ture at which the thermal fixing of a toner image can be
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performed immediately (e.g. equal to the fixing temperature
(approximately 160° C.to 180° C.), or a temperature approxi-
mately 10° C. to 20° C. lower than the fixing temperature).

FIG. 4 is a specific example of an average power consump-
tion table; A1-A8 in the drawing denote the values of the
average power consumption determined in advance. The
average power consumption decreases as the environmental
temperature increases (A1>A2>A3>A4>A5>A6>A7>A8).
This is because the amount of heat discharged from the fixing
roller decreases as the environmental temperature increases.
The “after-sleep temperature estimation table” is a table
showing the correspondence between the time that has been
elapsed since the image forming apparatus 100 switched from
the standby mode (in which the surface temperature of the
fixing roller is maintained at the standby temperature) to the
sleep mode (in which the printer section 10 is not supplied
with power) (i.e. the time elapsed since the start of the sleep
mode), and the estimated surface temperature of the fixing
roller after the aforementioned time has elapsed. The esti-
mated surface temperature is measured and determined in
advance by the manufacture of the image forming apparatus
100 under the environment at a predetermined temperature
(e.g. 25° C.). Note that plural after-sleep temperature estima-
tion tables may be prepared in correspondence with plural
environmental temperatures.

FIG. 5 is a specific example of an after-sleep temperature
estimation table; The specific example in the drawing shows
the relationships between the time that has been elapsed since
the start of the sleep mode and the estimated surface tempera-
ture of the fixing roller under the condition where the standby
temperature is 170° C. The temperature-raise power con-
sumption table is a table showing the correspondence
between the estimated surface temperature of the fixing roller
when the sleep mode is cancelled and the power consumption
required to raise the surface temperature from the estimated
surface temperature to the standby temperature. The afore-
mentioned power consumption at the estimated surface tem-
perature has been measured and determined in advance by the
manufacture of the image forming apparatus 100 (For
example, the value of the surface temperature is varied within
a predetermined range (e.g. 0° C. to 170° C.)., and the afore-
mentioned power consumption is measured for each value of
the surface temperature).

FIG. 6 is a specific example of a temperature-raise power
consumption table; B1-B8 in the drawing denote the values of
the power consumption determined in advance. The power
consumption decreases as the estimated surface temperature
increases (B1>B2>B3>B4>B5>B6>B7>B8). This is
because the difference between the estimated surface tem-
perature and the standby temperature decreases as the esti-
mated surface temperature increases, and accordingly the
power consumption required to raise the surface temperature
to the standby temperature decreases.

Returning to the description of FIG. 2, the sleep-cancelling
event storage 608 stores an hourly usage history table, a
sleep-cancelling event schedule table, and a sleep schedule
table. Here, the “hourly usage history table” shows the total
number of prints output by the image forming apparatus 100
in each predetermined period, over several days (e.g. two
days) in the past. The total number of prints in each predeter-
mined period is counted by the controller 60. The total num-
bers are edited into tables, one table for each day. The tables
are stored in the sleep-cancelling event storage 608. The
sleep-cancelling event storage 608 stores the tables created in
the stated manner for a predetermined number of days (e.g.
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seven days). When a new table is created after the predeter-
mined number has reached, the oldest table is deleted by the
controller 60.

Then, from among the tables stored in the sleep-cancelling
event storage 608, tables for a predetermined number of days
(e.g. two days) are selected in reverse chronological order.
The controller 60 creates the hourly usage history table based
on the selected tables. The hourly usage history table is cre-
ated when the power source unit 700 is powered on. FIG. 7 is
a specific example of an hourly usage history table. In the
specific example in the drawing, the image forming apparatus
100 is used from 8 A.M. to 9. P.M. The total number of prints
is counted every approximately one hour (59 minutes 59
seconds in the example). The table shows, for each period, the
total of the numbers that have been counted for a predeter-
mined number of days (e.g. two days).

The “sleep-cancelling event schedule table” is a table
showing the correspondence between the identifier of a sleep-
cancelling event, which is an event that requests for cancel-
lation of the sleep mode, and a cancellation time at which the
sleep mode is requested to be cancelled. Examples of the
sleep-cancelling events include a “time-specified print job”,
“time-specified sleep request”, and designation of a frequent-
use period. The “time-specified print job” is a print job
accompanied by designation of the print start time (i.e. the
cancellation time of the sleep mode). The “time-specified
sleep request” is a request for switching to the sleep mode
accompanied by designation of the start time of the switching
to the sleep mode and the cancellation time of the sleep mode.
In the registration of sleep-cancelling events, which will be
described later, when a time-specified print job, a time-speci-
fied sleep request, or the like, is input from a PC, the controller
60 registers, in the sleep-cancelling event schedule table, the
name of the sleep-cancelling event in association with the
corresponding cancellation time.

The “frequent-use period” is a period in which the total
number of pints in the hourly usage history table is greater
than the threshold (e.g. 100 prints). In the registration of
sleep-cancelling events, which will be described later, when
the power source unit 700 is powered on, the controller 60
refers to the hourly usage history table which has been cre-
ated, and determines whether there is any period exceeding
the threshold. If there is such a period, the controller 60
registers the start time of the period into the sleep-cancelling
event schedule table, as the cancellation time of the sleep
mode. FIG. 8 is a specific example of a sleep-cancelling event
schedule table.

The “sleep schedule table” is a table showing the start times
of the switching to the sleep mode specified by the time-
specified sleep requests. When a time-specified sleep request
is input from a PC or the operation panel 30, the controller 60
records the start time of the switching to the sleep mode into
the sleep schedule table, and deletes the start time from the
sleep schedule table when the time has been reached.

3. Registration of Sleep-Cancelling Event

FIG. 9 is a flowchart showing operations for the registra-
tion of sleep-cancelling events, performed by the controller
60. The registration of sleep-cancelling events is performed in
parallel with the sleep trigger control, which will be descried
later.

When the power source unit 700 is powered on (Step
S901), the controller 60 creates the hourly usage history table,
and refers to the created hourly usage history table to deter-
mine whether there is any period in which the total print
number is greater than the threshold (Step S902). If there is
such aperiod (Step S902: YES), the controller 60 registers the
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start time of the period into the sleep-cancelling event sched-
ule table, as the cancellation time of the sleep mode (Step
S905).

The controller 60, when a time-specified print job is input
from a PC (Step S903: YES), registers the print start time
specified by the time-specified print job into the sleep-can-
celling event schedule table, as the cancellation time of the
sleep mode (Step S905). When a time-specified sleep request
is input from a PC or the operation panel 30 (Step S904: YES),
the controller 60 registers the cancellation time specified by
the request into the sleep-cancelling event schedule table, as
the cancellation time of the sleep mode (Step S905).

Iftheresults of the determinations performed in Step S902,
Step S903 and Step S904 are all negative (Step S902: NO,
Step S903: NO, Step S904: NO), the controller 60 refers to the
sleep-cancelling event schedule table, and determines
whether there is any sleep-cancelling event whose cancella-
tion time has been reached (i.e. whose cancellation time is
earlier than the current time) (Step S906). If there is such a
sleep-cancelling event (Step S906: YES), the controller 60
deletes the sleep-cancelling event from the sleep-cancelling
event schedule table (Step S907). The controller 60 repeats
Step S903 to Step S907 until receiving a power-off instruction
(Step S908: YES) to power off the secondary power source
702 of the power source unit 700.

4. Sleep Trigger Control

FIG. 10 is a flowchart showing operations for the sleep
trigger control performed by the controller 60. When the
power source unit 700 is powered on, the controller 60 sup-
plies power to the printer section 10 via the power source
controller 606 to start warming up the fixing device 13, and
raises the surface temperature of the fixing roller to the
standby temperature. After switching the image forming
apparatus 100 to the standby mode, the controller 60 monitors
sleep-triggering events (Step S1001), which will be described
later.

Ifitis determined that a sleep-triggering event that requests
for switching to the sleep mode has occurred (Step S1002:
YES), the controller 60 performs the Sleep-allowability
determination (Step S1003), which will be described later. If
it is determined in Step S1003 that switching to the sleep
mode is allowable (Step S1004: YES), the controller 60
causes the power source controller 606 to stop power supply
to the printer section 10, switches the image forming appara-
tus 100 to the sleep mode (Step S1005), and determines
whether an instruction to power off the secondary power
source 702 of the power source unit 700 has been received
(Step S1007).

On the other hand, if it is determined in Step S1003 that
switching to the sleep mode is not allowable (Step S1004:
NO), the controller 60 prohibits the switching to the sleep
mode (Step S1006), and moves to Step S1007.

If it is determined in Step S1002 that no sleep-triggering
event has occurred (Step S1002: NO), the controller 60 moves
to Step S1007. The controller 60 repeats Step S1001 to Step
S1006 until it is determined in the affirmative in Step S1007
(Step S1007: YES).

Next, the following describes the monitoring of sleep-
triggering events, performed by the controller 60. FIG. 11 is
aflowchart showing the operations therefor. The controller 60
determines: whether no print job has been input in a prede-
termined period (e.g. 30 minutes) after the image forming
apparatus 100 switches to the standby mode; whether the
switching start time corresponding to a time-specified sleep
request recorded in the sleep schedule table has been reached;
and whether a sleep mode instruction to switch to the sleep
mode has been input from a PC or the operation panel 30
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(Step S1101-Step S1103). If the results are all negative (Step
S1101: NO, Step S1102: NO, Step S1103: NO), the controller
60 determines that no sleep-triggering event has occurred
(Step S1104).

On the other hand, if any of the results of Step S1101-Step
S1103 are affirmative (Step S1101: YES, or Step S1102: YES,
or Step S1103, YES), and the image forming apparatus 100 is
not in the sleep mode at the time when the determination is
made (Step S1105: NO), and the time when the determination
is made is not in the frequent-use period (Step S1106: NO),
the controller 60 determines that a sleep-triggering event has
occurred (Step S1107). If either of the results of Step S1105
or Step S1106 are affirmative (Step S1105: YES or Step
S1106: YES), the controller 60 determines that a sleep-trig-
gering event has not occurred (Step S1104).

Next, the following describes the Sleep-allowability deter-
mination, performed by the controller 60. FIG. 12 is a flow-
chart showing the operations therefor.

Ifa sleep-triggering event has occurred (Step S1002: YES),
the controller 60 refers to the sleep-cancelling event schedule
table, and determines whether any sleep-cancelling events
whose cancellation times are later than the current time are
recorded in the sleep-cancelling event schedule table (Step
S1201).

If such sleep-cancelling events are recorded (Step S1201:
YES), the controller 60 designates the earliest cancellation
time as the sleep-cancellation time relating to the sleep-trig-
gering event that has occurred (Step S1202), and calculates a
power-saving amount (S) that can be saved from the current
time to the designated cancellation time (Step S1203).

The power-saving amount (S) is calculated in the following
manner. The controller 60 acquires the current environmental
temperature from the temperature sensor 40, refers to the
average power consumption table stored in the table storage
607, and specifies the average power consumption corre-
sponding to the acquired environmental temperature. Then,
the controller 60 obtains the power-saving amount by multi-
plying the specified average power consumption by the time
from the current time to the specified sleep-cancellation time.

Furthermore, the controller 60 calculates recovery power
consumption (R) that is required to return the image forming
apparatus 100 from the sleep mode to the standby mode,
assuming that the controller 60 switches the image forming
apparatus 100 to the sleep mode according to the sleep-trig-
gering event that has occurred and cancel the sleep mode at
the specified sleep-cancellation time (Step S1204). The
recovery power amount (R) is calculated in the following
manner. The controller 60 refers to the after-sleep tempera-
ture estimation table stored in the table storage 607, and
specifies the estimated surface temperature of the fixing roller
corresponding to the time from the current time to the speci-
fied sleep-cancellation time. Furthermore, the controller 60
refers to the temperature-raise power consumption table and
designates the power consumption corresponding to the
specified estimated surface temperature as the power con-
sumption required to raise the specified estimated surface
temperature to the standby temperature.

The controller 60 obtains the recovery power amount (R)
by adding, to the specified power consumption, the power
consumption required for the initial operations and cleaning
operations performed by the printer section 10 when the
image forming apparatus 100 is switched to the standby
mode. Since this power consumption by the printer section 10
is almost constant, assume that it has been determined in
advance by the manufacturer of the image forming apparatus
100 and has been stored in the table storage 607. If the
Obtained power-saving amount (S) is greater than the
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obtained recovery power amount (R) (Step S1205: YES), the
controller 60 determines that switching to the sleep mode is
allowable (Step S1206). If not (Step S1205: NO), the control-
ler 60 determines that switching to the sleep mode is not
allowable (Step S1207).

As described above, when a sleep-triggering event occurs,
switching to the sleep mode is performed only when the
power-saving amount is greater than the recovery power
amount and a power-saving effect can be produced. There-
fore, it is effectively prevented that switching to the sleep
mode is performed even when a power-saving effect can not
be produced and that extra power will be consumed for the
recovery from the sleep mode.

Modifications

The present invention has been described above, based on
Embodiment. However, the present invention is not limited to
Embodiment. The following modifications are acceptable.

(1) In Embodiment, the Sleep-allowability determination
is performed when a sleep-triggering event occurs. However,
before a sleep-triggering event occurs, the image forming
apparatus 100 may be inquired by a PC 100 as to whether
switching to the sleep mode can be performed, the PC may
determine whether to accept a sleep request, based on the
results of the inquiry. Specifically, Sleep-allowability inquiry
as shown in FIG. 13 may be performed. The PC starts up the
printer driver according to an instruction from the user, and
when receiving a job execution instruction from the user
(Step S1301), the PC estimates the end time of the print job
(i.e. a predetermined time (e.g. one minutes) later than the
time when the execution instruction is received). The PC
communicates with the image forming apparatus 100, and
inquires the image forming apparatus 100 as to whether the
switching to the sleep mode after the print job has been
completed is allowable, designating the estimated end time of
the print job as the sleep start time (Step S1302).

The image forming apparatus 100, which has received the
inquiry, performs the same operations as the sleep availability
determination shown in FIG. 12 to determine whether the
switching to the sleep mode is allowable, based on the desig-
nated sleep start time, and transmits the determination results
to the PC.

The PC receives the determination results from the image
forming apparatus 100 (Step S1303). When the results indi-
cate that switching to the sleep mode is allowable (Step
S1304: YES), the PC displays, on a display unit, a GUI
(Graphic User Interface) for receiving an input of a sleep
mode instruction (Step S1305). When the results indicate that
switching to the sleep mode is not allowable, the PC does not
display the GUI (Step S1306). Instead of not displaying the
GUI, the PC may perform control for invalidating the input of
the sleep mode instruction.

If'this is the case, control is performed such that the input of
the sleep mode instruction will not be accepted when the
power-saving effect can not be expected. Consequently, the
image forming apparatus 100 is capable of avoiding uselessly
accepting a sleep mode instruction from the user. From the
user’s viewpoint, the user can avoid uselessly making a sleep
mode instruction, and can make a sleep mode instruction only
when the power-saving effect can be expected. This improves
the user’s convenience.

(2) In Embodiment, the Sleep-allowability determination
is performed when a sleep-triggering event occurs. However,
the same processing as the Sleep-allowability determination
may be performed when a sleep-cancelling event occurs as
well in order to determine whether to cancel the sleep mode.
If this is the case, the sleep mode is cancelled only when the
power-saving effect can be expected. When the power-saving
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effect can not be expected, the PC may determine whether to
cancel the sleep mode according to the instruction from the
user.

Specifically, sleep cancellation control as shown in FIG. 14
may be performed. The PC starts up the printer driver accord-
ing to the instruction from the user. When receiving a print job
execution instruction from the user (Step S1401), the PC
communicates with the image forming apparatus 100 to
inquire as to the mode of the image forming apparatus 100
(Step S1402). Upon receiving mode information, which indi-
cates whether the image forming apparatus 100 is in the sleep
mode or not, from the image forming apparatus 100 (Step
S1403), the PC determines whether the image forming appa-
ratus 100 is in the sleep mode or not according to the received
mode information (Step S1404). If it is determined that the
image forming apparatus 100 is in the sleep mode (Step
S1404: YES), the PC inquires of the image forming apparatus
100 as to whether the power consumption can be saved even
if the sleep mode is cancelled (Step S1405).

The image forming apparatus 100, which has received the
inquiry, designates the time when the image forming appara-
tus 100 has received the inquiry, as the sleep-cancellation
time. Using the start time of the ongoing sleep mode (Assume
that this start time is stored in the image forming apparatus
100 when the sleep mode is started) as the current time, Step
S1203-Step S1205 shown in FIG. 12 are performed (by which
the power saving amount (S) and the recovery power amount
are calculated). The image forming apparatus 100 determines
it possible to save the power consumption when the obtained
power-saving amount (S) is greater than the obtained recov-
ery power amount (R) (Step S1205: YES). If not (Step S1205:
NO), the image forming apparatus 100 determines it impos-
sible to save the power consumption. The image forming
apparatus 100 transmits the determination results to the PC.
When the results indicate that the power consumption can be
saved, the image forming apparatus 100 cancels the ongoing
sleep mode.

The PC receives the determination results from the image
forming apparatus 100 (Step S1406). If the results indicate
that the power consumption can not be saved (Step S1407:
NO), the PC displays a GUI for receiving an instruction to
forcibly execute the print job (Step S1408). If the results
indicate that the power consumption can be saved (Step
S1407: YES), the PC does not display the GUI (Step S1409).

In Step S1409, instead of not displaying the GUI, the PC
may perform control for invalidating the input indicating
whether to forcibly execute the print job. Also, in addition to
displaying a GUI in Step S1408, the PC may display a mas-
sage showing the reason (e.g. “If printing is executed now,
there will be no power saving effect.”).

Ifthis is the case, when there will be no power saving effect
if the sleep mode is cancelled, an instruction as to whether to
cancel the sleep mode can be received from the user. Thus, the
image forming apparatus 100 is capable of determining
whether to cancel the sleep mode according to the user’s
wish.

(3) In the modification shown in (2), the PC may commu-
nicate with the image forming apparatus 100 and inquire as to
the mode of the image forming apparatus 100 when starting
up the printer driver, and display a GUI for receiving an
instruction as to whether to continue the sleep mode or not
only when the image forming apparatus 100 is in the sleep
mode. Also, in addition to displaying the GUI, the PC may
display a GUI for receiving an instruction as to whether to
execute a time-specified print job.

If this is the case, if the image forming apparatus 100 is in
the sleep mode, the user can be aware of that before inputting
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a print instruction via the screen displayed by the print driver
to receive a print instruction. Consequently, the user can
determine whether to continue the sleep mode at an appro-
priate timing, and input an instruction appropriately. Also,
when making the inquiry, in the same manner as with (2), the
PC may request the image forming apparatus 100 to deter-
mine whether the power consumption can be saved, and dis-
play the GUI for receiving an instruction as to whether to
continue the sleep mode only when the image forming appa-
ratus 100 is in the sleep mode and it is determined that the
power consumption can be saved. If this is the case, it is
possible to prevent the user from making a sleep cancellation
instruction at a timing with which no power-saving effect can
be produced. Thus, the PC can receive a sleep cancellation
instruction from the user at an appropriate time with which
the power saving effect can be produced.

(4) In Embodiment above, the power supply to the printer
section 10 is stopped while the image forming apparatus 100
is in the sleep mode. However, the power supply may not be
stopped, and, instead, a power at a low level (i.e. a power at a
lower level than the power supplied in the standby mode) may
be supplied. Even in this case, the power consumption can be
reduced during the period in which the image forming appa-
ratus 100 is not in use (i.e. the period in which the image
forming apparatus 100 is in the sleep mode and there is no
input of a print instruction).

(5) In Embodiment, sleep trigger control performed by an
image forming apparatus is described based on an example
case in which the image forming apparatus 100 is connected
to a PC via a network (LAN). However, the image forming
apparatus 100 may not be connected to a network, and may
perform the same processing as the sleep trigger control per-
taining to Embodiment.

(6) In Embodiment, the average power consumption table,
the after-sleep temperature estimation table and the tempera-
ture-raise power consumption table are stored in the table
storage 607, and the average power consumption used for
calculating the power-saving amount (S) and the estimated
surface temperature and the power consumption correspond-
ing to the estimated surface temperature, used for calculating
the recovery power amount (R), are specified by using the
tables. However, instead of the tables, equations (mathemati-
cal expressions) showing the relationships indicated by the
tables may be stored in the table storage 607, and the average
power consumption used for calculating the power-saving
amount (S) and the estimated surface temperature and the
power consumption corresponding to the estimated surface
temperature, used for calculating the recovery power amount
(R), may be calculated by using the equations. The equations
may be obtained based on the values indicated by the tables,
for example.

5. Summary

One aspect of the present invention disclosed above is an
image forming apparatus comprising: a monitoring part
monitoring occurrence of sleep-cancelling events, each
sleep-cancelling event requesting cancellation of a sleep
mode and recovery to a standby mode and specifying a sleep-
cancellation time at which the sleep mode is to be cancelled,
the sleep mode being a mode in which an image formation
operation is not executable, and the standby mode being a
mode in which the image formation operation is executable;
a storage part, when a sleep-cancelling event occurs, storing
an identifier of the sleep-cancelling event and a sleep-cancel-
lation time specified by the sleep-cancelling event; a calcula-
tion part, when (i) a sleep-triggering event specifying a start
time at which the sleep mode is to be started occurs while the
image forming apparatus is in the standby mode and (ii) one
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or more sleep-cancelling events specifying sleep-cancella-
tion times later than the start time have been stored in the
storage part, calculating an amount of power consumption
required to maintain the standby mode for a period from the
start time to the earliest one of the sleep-cancellation times,
thereby obtaining a power-saving amount savable during the
period, and calculating a recovery power amount required for
recovery from the sleep mode to the standby mode on an
assumption that the sleep mode is started at the start time and
is cancelled at the earliest sleep-cancellation time; and a
mode controller switching the image forming apparatus to the
sleep mode if the power-saving amount is greater than the
recovery power amount, and maintaining the standby mode if
the power-saving amount is not greater than the recovery
power amount.

The calculation part may include: a thermometer measur-
ing an environmental temperature within the image forming
apparatus; a power consumption storage part storing infor-
mation showing relationships between environmental tem-
peratures and amounts of power consumption per unit time
required to maintain the standby mode, in one-to-one corre-
spondence; a power-saving amount calculator determining an
amount of power consumption corresponding to the environ-
mental temperature at the start time by referring to the infor-
mation stored in the power consumption storage part, and
calculating a power-saving amount savable during a period
from the start time to the earliest sleep-cancellation time
according to the amount of power consumption determined
thereby; atemperature storage part storing information show-
ing relationships between times elapsed since the start time
and temperatures of a fixing device, in one-to-one correspon-
dence; an estimation part estimating a temperature of the
fixing device at the earliest sleep-cancellation time according
to a time elapsed since the start time until the earliest sleep-
cancellation time and the information stored in the tempera-
ture storage part; a temperature-raise power consumption
storage part storing information showing relationships
between temperatures of the fixing device and amounts of
power consumption respectively required to raise the tem-
peratures to a standby temperature of the fixing device, in
one-to-one correspondence; and a recovery power amount
calculator determining an amount of power consumption cor-
responding to the temperature estimated by the estimation
part by referring to the information stored in the temperature-
raise power consumption storage part, and calculating the
recovery power amount based on the amount of power con-
sumption determined thereby.

The sleep-cancelling events may include at least one of (i)
receipt of a time-specified print job specifying a print start
time as the sleep-cancellation time, (ii) receipt of specifica-
tion of a sleep-cancellation time, and (iii) receipt of specifi-
cation of a period in which switching to the sleep mode is
prohibited.

Another aspect of the present invention is a print system
comprising: a terminal device; and an image forming appa-
ratus connected to the terminal device via a network, wherein
the image forming apparatus includes: a receiver receiving a
sleep request from the terminal device, the sleep request
specifying a start time of switching from a standby mode to a
sleep mode, the standby mode being a mode in which the
image formation operation is executable, and the sleep mode
being a mode in which an image formation operation is not
executable; a monitoring part monitoring occurrence of
sleep-cancelling events, each sleep-cancelling event request-
ing for cancellation of the sleep mode and recovery to the
standby mode; a storage part, when a sleep-cancelling event
occurs, storing an identifier of the sleep-cancelling event and
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a sleep-cancellation time specified by the sleep-cancelling
event; a calculation part, when (i) the receiver receives the
sleep request while the image forming apparatus is in the
standby mode and (ii) one or more sleep-cancelling events
specifying sleep-cancellation times later than the start time
have been stored in the storage part, calculating an amount of
power consumption required to maintain the standby mode
for a period from the start time to the earliest one of the
sleep-cancellation times, thereby obtaining a power-saving
amount savable during the period, and calculating a recovery
power amount required for recovery from the sleep mode to
the standby mode on an assumption that the sleep mode is
started at the start time and is cancelled at the earliest sleep-
cancellation time; and a mode controller switching the image
forming apparatus to the sleep mode if the power-saving
amount is greater than the recovery power amount, and main-
taining the standby mode if the power-saving amount is not
greater than the recovery power amount.

With the stated structure, the power-saving amount savable
during a period from the sleep start time to the sleep-cancel-
lation time and the recovery power amount required for
recovery from the sleep mode to the standby mode are calcu-
lated, and control is performed such that switching to the
sleep mode is allowed only when the power-saving amount is
greater than the recovery power amount. This effectively
prevents switching to the sleep mode in the case where it is
expected that no power-saving effect will be produced.

Here, the image forming apparatus may further comprise:
a receiver receiving a sleep cancellation request while the
image forming apparatus is in the sleep mode, wherein the
calculation part may calculate the power-saving amount sav-
able during the period from a start time of the ongoing sleep
mode to a time at which the receiver receives the sleep can-
cellation request, and calculates the recovery power amount
required for recovery from the sleep mode to the standby
mode on an assumption that the sleep mode is cancelled at the
time at which the receiver receives the sleep cancellation
request, and the mode controller may cancel the sleep mode
and switches the image forming apparatus to the standby
mode when the power-saving amount is greater than the
recovery power amount.

With the stated structure, if there is a sleep cancellation
request while the image forming apparatus is in the sleep
mode, the power-saving amount savable during the period
from the sleep start time of the ongoing sleep mode to a time
at which the sleep cancellation request is received, and the
recovery power amount required for recovery from the sleep
mode to the standby mode on the assumption that the sleep
mode is cancelled at the time at which the sleep cancellation
request is received are calculated. The sleep mode is can-
celled when the power-saving amount is greater than the
recovery power amount. Thus, the sleep mode is cancelled
when it is expected that power-saving effect will be produced.

In the print system, the receiver may further receive, from
the terminal device, an inquiry as to whether switching to the
sleep mode is allowable at a start time specified by the inquiry,
the calculation part, when (i) the receiver receives the inquiry
and (ii) one or more sleep-cancelling events specifying sleep-
cancellation times later than the start time specified by the
inquiry have been stored in the storage part, may calculate an
amount of power consumption required to maintain the
standby mode for a period from the start time to the earliest
one of the sleep-cancellation times, thereby obtaining a
power-saving amount savable during the period, and calcu-
late a recovery power amount required for recovery from the
sleep mode to the standby mode on an assumption that the
sleep mode is started at the start time and is cancelled at the
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earliest sleep-cancellation time, and the image forming appa-
ratus may include: a determination part determining that
switching to the sleep mode is allowable if the power-saving
amount is greater than the recovery power amount, and deter-
mining that switching to the sleep mode is not allowable ifthe
power-saving amount is not greater than the recovery power
amount; and a notification part notifying the terminal device
of results of the determination by the determination part, and
the terminal device may accept the sleep request only when
the determination part determines that switching to the sleep
mode is allowable.

With the stated structure, before receiving an instruction to
switch to the sleep mode from the user, the image forming
apparatus is inquired as to whether the switching to the sleep
mode is allowable, and the image forming apparatus performs
control such that the instruction will be accepted only when
the switching is allowable. Thus, the image forming appara-
tus 100 is capable of avoiding uselessly accepting the sleep
mode instruction from the user. From the user’s viewpoint,
the user can avoid uselessly making a sleep mode instruction.
This improves the user’s convenience.

In the print system, the terminal device may includes: an
inquiry part inquiring of the image forming apparatus as to
whether the image forming apparatus is in the sleep mode;
and a display controller, when the image forming apparatus is
in the sleep mode, displaying a screen for receiving an
instruction as to whether to continue the sleep mode. With the
stated structure, a screen for receiving an instruction as to
whether to continue the sleep mode is displayed by the ter-
minal device when the image forming apparatus is in the sleep
mode. The user can determine whether to continue the sleep
mode at an appropriate timing, and input an instruction appro-
priately, via the screen.

Inthe print system, the receiver may further receive a sleep
cancellation request from the terminal device, the calculation
part may calculate the power-saving amount savable during a
period from a start time of the ongoing sleep mode to a time
at which the receiver receives the sleep cancellation request,
and may calculate the recovery power amount required for
recovery from the sleep mode to the standby mode on an
assumption that the sleep mode is cancelled at the time at
which the receiver receives the sleep cancellation request, the
determination part may determine that power consumption is
savable if the power-saving amount is greater than the recov-
ery power amount, and may determine that power consump-
tion is not savable if the power-saving amount is not greater
than the recovery power amount, the notification part may
notify the terminal device of results of the determination by
the determination part, the mode controller may cancel the
sleep mode and switches the image forming apparatus to the
standby mode when the determination part determines that
power consumption is savable, and the terminal device, when
the determination part determines that power consumption is
not savable, may display a screen for receiving an instruction
as to whether to forcibly cancel the sleep mode.

With the stated structure, when a sleep cancellation request
is made by the terminal device, a user’s instruction as to
whether to cancel the sleep mode can be received via the
screen displayed by the terminal device if no power-saving
effect will be produced by cancelling the sleep mode at the
receipt of the sleep cancellation request. Thus, whether to
cancel the sleep mode can be determined according to the
user’s wish.

Although the present invention has been fully described by
way of examples with reference to the accompanying draw-
ings, it is to be noted that various changes and modifications
will be apparent to those skilled in the art.
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Therefore, unless otherwise such changes and modifica-

tions depart from the scope of the present invention, they
should be construed as being included therein.

What is claimed is:

1. An image forming apparatus comprising:

a monitoring part monitoring occurrence of sleep-cancel-
ling events, each sleep-cancelling event requesting can-
cellation of a sleep mode and recovery to a standby mode
and specifying a sleep-cancellation time at which the
sleep mode is to be cancelled, the sleep mode being a
mode in which an image formation operation is not
executable, and the standby mode being a mode in which
the image formation operation is executable;

a storage part, when a sleep-cancelling event occurs, stor-
ing an identifier of the sleep-cancelling event and a
sleep-cancellation time specified by the sleep-cancel-
ling event;

a calculation part, when (i) a sleep-triggering event speci-
fying a start time at which the sleep mode is to be started
occurs while the image forming apparatus is in the
standby mode and (ii) one or more sleep-cancelling
events specifying sleep-cancellation times later than the
start time have been stored in the storage part, calculat-
ing an amount of power consumption required to main-
tain the standby mode for a period from the start time to
the earliest one of the sleep-cancellation times, thereby
obtaining a power-saving amount savable during the
period, and calculating a recovery power amount
required for recovery from the sleep mode to the standby
mode on an assumption that the sleep mode is started at
the start time and is cancelled at the earliest sleep-can-
cellation time; and
a mode controller switching the image forming appara-

tus to the sleep mode if the power-saving amount is

greater than the recovery power amount, and main-

taining the standby mode if the power-saving amount

is not greater than the recovery power amount,
wherein the calculation part includes:

athermometer measuring an environmental temperature
within the image forming apparatus;

a power consumption storage part storing information
showing relationships between environmental tem-
peratures and amounts of power consumption per unit
time required to maintain the standby mode, in one-
to-one correspondence;

a power-saving amount calculator determining an
amount of power consumption corresponding to the
environmental temperature at the start time by refer-
ring to the information stored in the power consump-
tion storage part, and calculating the power-saving
amount savable during a period from the start time to
the earliest sleep-cancellation time according to the
amount of power consumption determined thereby;

a temperature storage part storing information showing
relationships between times elapsed since the start
time and temperatures of a fixing device, in one-to-
one correspondence;

an estimation part estimating a temperature of the fixing
device at the earliest sleep-cancellation time accord-
ing to a time elapsed since the start time until the
earliest sleep-cancellation time and the information
stored in the temperature storage part;

a temperature-raise power consumption storage part
storing information showing relationships between
temperatures of the fixing device and amounts of
power consumption respectively required to raise the
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temperatures to a standby temperature of the fixing
device, in one-to-one correspondence; and
a recovery power amount calculator determining an
amount of power consumption corresponding to the
temperature estimated by the estimation part by refer-
ring to the information stored in the temperature-raise
power consumption storage part, and calculating the
recovery power amount based on the amount of power
consumption determined thereby.
2. The image forming apparatus of claim 1 further com-

prising:

a receiver receiving a sleep cancellation request while the
image forming apparatus is in the sleep mode, wherein

the calculation part calculates a power-saving amount sav-
able during the period from a start time of the ongoing
sleep mode to a time at which the receiver receives the
sleep cancellation request, and calculates a recovery
power amount required for recovery from the sleep
mode to the standby mode on an assumption that the
sleep mode is cancelled at the time at which the receiver
receives the sleep cancellation request, and

the mode controller cancels the sleep mode and switches
the image forming apparatus to the standby mode when
the power-saving amount savable during the period from
the start time of the ongoing sleep mode to the time at
which the receiver receives the sleep cancellation
request is greater than the recovery power amount
required for recovery from the sleep mode to the standby
mode on the assumption that the sleep mode is cancelled
at the time at which the receiver receives the sleep can-
cellation request.

3. The image forming apparatus of claim 1, wherein

the sleep-cancelling events include at least one of (i)
receipt of a time-specified print job specifying a print
start time as the sleep-cancellation time, (ii) receipt of

specification of a sleep-cancellation time, and (iii)

receipt of specification of a period in which switching to

the sleep mode is prohibited.

4. A print system comprising:

a terminal device; and

an image forming apparatus connected to the terminal
device via a network,

wherein the image forming apparatus includes:

a receiver receiving a sleep request from the terminal
device, the sleep request specifying a switching start
time of switching from a standby mode to a sleep
mode, the standby mode being a mode in which the
image formation operation is executable, and the
sleep mode being a mode in which an image forma-
tion operation is not executable;

a monitoring part monitoring occurrence of sleep-can-
celling events, each sleep-cancelling event requesting
for cancellation of the sleep mode and recovery to the
standby mode;

a storage part, when a sleep-cancelling event occurs,
storing an identifier of the sleep-cancelling event and
a sleep-cancellation time specified by the sleep-can-
celling event;

a calculation part, when (i) the receiver receives the
sleep request while the image forming apparatus is in
the standby mode and (ii) one or more sleep-cancel-
ling events specifying sleep-cancellation times later
than the switching start time have been stored in the
storage part, calculating an amount of power con-
sumption required to maintain the standby mode for a
period from the switching start time to the earliest one
of the sleep-cancellation times, thereby obtaining a
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power-saving amount savable during the period, and

calculating a recovery power amount required for

recovery from the sleep mode to the standby mode on
an assumption that the sleep mode is started at the
switching start time and is cancelled at the earliest
sleep-cancellation time; and

a mode controller switching the image forming appara-
tus to the sleep mode if the power-saving amount is
greater than the recovery power amount, and main-
taining the standby mode if the power-saving amount
is not greater than the recovery power amount,

wherein:

the receiver further receives, from the terminal device,
an inquiry as to whether switching to the sleep mode
is allowable at an inquiry start time specified by the
inquiry,

the calculation part, when (i) the receiver receives the
inquiry and (ii) one or more sleep-cancelling events
specifying sleep-cancellation times later than the
inquiry start time specified by the inquiry have been
stored in the storage part, calculates an amount of
power consumption required to maintain the standby
mode for a period from the inquiry start time specified
by the inquiry to the earliest one of the sleep-cancel-
lation times, thereby obtaining a power-saving
amount savable during the period from the inquiry
start time specified by the inquiry to the earliest one of
the sleep-cancellation times, and calculates a recov-
ery power amount required for recovery from the
sleep mode to the standby mode on an assumption that
the sleep mode is started at the inquiry start time
specified by the inquiry and is cancelled at the earliest
sleep-cancellation time, and

the image forming apparatus includes:

a determination part determining that switching to the
sleep mode is allowable if the power-saving
amount savable during the period from the inquiry
start time specified by the inquiry to the earliest one
of the sleep-cancellation times is greater than the
recovery power amount calculated on the assump-
tion that the sleep mode is started at the inquiry start
time specified by the inquiry and is cancelled at the
earliest sleep-cancellation time, and determining
that switching to the sleep mode is not allowable if
the power-saving amount savable during the period
from the inquiry start time specified by the inquiry
to the earliest one of the sleep-cancellation times is
not greater than the recovery power amount calcu-
lated on the assumption that the sleep mode is
started at the inquiry start time specified by the
inquiry and is cancelled at the earliest sleep-can-
cellation time; and

a notification part notifying the terminal device of
results of the determination by the determination
part, and
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the terminal device accepts a sleep mode instruction
from a user only when the determination part deter-
mines that switching to the sleep mode is allowable.

5. The print system of claim 4, wherein

the terminal device includes:

an inquiry part inquiring the image forming apparatus as to
whether the image forming apparatus is in the sleep
mode; and

a display controller, when the image forming apparatus is
in the sleep mode, displaying a screen for receiving an
instruction as to whether to continue the sleep mode.

6. The print system of claim 4, wherein

the receiver further receives a sleep cancellation request
from the terminal device while the image forming appa-
ratus is in sleep mode,

the calculation part calculates a power-saving amount sav-
able during a period from a start time of the ongoing
sleep mode to a time at which the receiver receives the
sleep cancellation request, and calculates a recovery
power amount required for recovery from the sleep
mode to the standby mode on an assumption that the
sleep mode is cancelled at the time at which the receiver
receives the sleep cancellation request,

the determination part determines that power consumption
is savable if the power-saving amount savable during the
period from the start time of the ongoing sleep mode to
the time at which the receiver receives the sleep cancel-
lation request is greater than the recovery power amount
required for recovery from the sleep mode to the standby
mode on an assumption that the sleep mode is cancelled
at the time at which the receiver receives the sleep can-
cellation request, and determines that power consump-
tion is not savable if the power-saving amount savable
during the period from the start time of the ongoing sleep
mode to the time at which the receiver receives the sleep
cancellation request is not greater than the recovery
power amount required for recovery from the sleep
mode to the standby mode on an assumption that the
sleep mode is cancelled at the time at which the receiver
receives the sleep cancellation request,

the notification part notifies the terminal device of results
of the determining of whether power consumption is
savable or not savable by the determination part,

the mode controller cancels the sleep mode and switches
the image forming apparatus to the standby mode when
the determination part determines that power consump-
tion is savable, and

the terminal device, when the determination part deter-
mines that power consumption is not savable, displays a
screen for receiving an instruction as to whether to forc-
ibly cancel the sleep mode.
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